LPA and its analogs-attractive tools for elucidation of LPA biology and drug development.
Lysophosphatidic acid (LPA, 1- or 2-acyl-sn-glycerol 3-phosphate) is a simple phospholipid but displays an intriguing cell biology that is mediated via interactions with both G-protein-coupled seven transmembrane receptors (GPCRs) and nuclear hormone receptors. So far, seven GPCRs (LPA(1-5) and recently reported GPR87/LPA(6) and P2Y5/LPA(7)) and a nuclear hormone receptor, PPARgamma, have been identified. LPA is predominantly produced in blood and a plasma enzyme, autotaxin, is involved in its production. Recent gene manipulating studies of these proteins have shown that LPA is involved in both pathological and physiological states including brain development, neuropathy pain, implantation, protection against radiation-induced intestinal injury and blood vessel formation. In addition, lipids similar to LPA, such as sphingosine 1-phosphate (S1P) and 2-arachidonylglycerol (2-AG), share common cellular signaling pathways with LPA and are now considered as promising targets of human therapy including immunosuppressant and anti-obesity drugs. Thus, LPA is now one of the most attractive targets for prevention and treatment of various diseases. Receptor-selective antagonists and agonists as well as inhibitors of LPA producing enzymes are undoubtedly useful. Recognition of the ligand, LPA, by each receptor seems to be quite different, as LPA species with various fatty acids at either the sn-1 or sn-2 position of the hydroxy residue activate each receptor quite differently. In the last decade a series of LPA analogs in which the sn-1 or sn-2 hydroxy, acyl chain, glycerol and phosphate group are modified have been created and evaluated by several laboratories. Here we review recent advances in the development of LPA-receptor targeted compounds (agonists and antagonists) and anti-autotaxin inhibitors.